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Abstract 
 
This work aims to review the literature around the topic of Foreign Direct 
Investment (FDI) and Environmental Regulations. Although concerns about the 
environment have been raised by some governments and the public in general, the 
literature has explored the possibility that FDI may flow from countries with strict 
environmental regulations to countries where the regulations are less stringent – the 
pollution haven hypothesis (PHH). In response to that tendency, some countries may 
decide to implement less stringent regulations, in order to attract FDI, resulting in the 
race to the bottom effect (RTB). The number of studies on this topic has expanded 
dramatically in the last two decades and although there are some literature reviews on 
the subject, they are not up to date. In this way, the present work intends to provide an 
updated literature review on the relationship between FDI and Environmental 
Regulations. Through a bibliometric analysis, it is intended to evaluate the relevance of 
existing studies and identify possible trends. Our results show that there is considerable 
empirical evidence for the PHH, but fewer studies confirm the RTB. The results also 
show that the topic has been more and more approached as the time goes by. 
 
Keywords: FDI; Environmental Regulation; MNEs; Pollution Haven 
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Resumo 
 
Este trabalho tem como objetivo a revisão da literatura acerca do tema Investimento 
Direto Estrangeiro (IDE) e Regulamentações Ambientais. Embora preocupações com o 
ambiente tenham vindo a ser levantadas por alguns governos e pelo público em geral, a 
literatura tem explorado a possibilidade de que o IDE possa afluir de países com 
regulamentação ambiental rígida, para países onde a regulamentação é menos exigente – 
a pollution haven hypothesis (PHH). Em resposta a essa tendência, alguns países podem 
decidir implementar uma regulamentação menos rigorosa, no sentido de atrair IDE, 
conduzindo ao efeito race to the bottom (RTB). O número de estudos acerca deste tema 
aumentou drasticamente nas últimas duas décadas e, embora existam algumas revisões 
de literatura acerca do tema, estas não estão atualizadas. Desta forma, o presente 
trabalho pretende oferecer uma revisão de literatura atualizada acerca da relação entre o 
IDE e as regulamentações ambientais. Através de uma análise bibliométrica, pretende 
avaliar-se a relevância dos estudos existentes e identificar possíveis tendências. Os 
nossos resultados revelam que existe evidência empírica considerável para a PHH, mas 
menos estudos confirmam o RTB. Os resultados mostram, ainda, que o tema tem vindo 
a ser mais estudado. 
 
Palavras-chave: IDE; Regulamentação Ambiental; Multinacionais; Paraísos de 
Poluição. 
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1. Introduction 
 
Globalisation and its different effects have been more and more monitored over the 
years. One of those effects is connected with sustainability and the protection of the 
environment, which has led countries to tighten their environmental regulations, 
considering it urgent to stop the degradation of their territory by tackling pollution. On 
the other hand, it is also interesting to note that despite the general efforts to reduce 
trade barriers, the environmental regulations may be perceived as a comparative 
disadvantage, and thus as a barrier to trade and foreign direct investment (Rezza, 2015). 
When analysing foreign direct investment (FDI) patterns, one tendency that is easily 
perceived is that investors seek developing countries, mostly in search of natural 
resources, and taking advantage of weak governance and ineffective regulatory regimes 
(Cole, Elliott, & Zhang, 2017). Furthermore, although receiving high FDI flows may 
bring countries opportunities to grow in terms of technology and knowledge, many 
authors argue that it also has important social and environmental consequences (Gray, 
2002).  
The debate over the topic of environmental regulation and FDI attraction has been 
the focus of a number of theories, of which we would like to point out four. The first 
one argues that environmental regulation affects FDI flows, given that multinational 
enterprises (MNEs) perceive a competitive disadvantage associated with countries or 
regions where such regulations exist (Erdogan, 2014). Therefore, the aforementioned 
companies will have a tendency to invest in countries where the regulations are less 
stringent. This phenomenon is called the pollution haven hypothesis (PHH), and it 
assumes that cost considerations are crucial when it comes to the choice of where to 
internationalize (Rezza, 2015). When making that decision, MNEs are easily drawn to 
developing countries, whose regulation is perceived to be less stringent when it comes 
to the protection of the environment ( Cole et al., 2017). It is interesting to note that, 
although this strand of literature has a solid theoretical basis, according to Rezza (2015) 
the empirical studies on the PHH have not yet reached a consensus. 
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The second theory focuses on the effect of FDI on the local environment of the host 
country, which can either be positive, if technologically advanced MNEs decide to 
invest in a less technologically developed region, thus helping the latter to reduce 
pollution (“the pollution halo effect”), or negative, if firms decide to relocate to an area 
with lax regulations, and contribute to an increase of the pollution levels in that area . 
Again, these areas will typically be in developing countries (Cole et al., 2017). 
The third theory states that, apart from the impact of environmental regulation on 
FDI, one must also consider the effect of FDI on environmental regulations. This can 
result in an effect known as “race to the bottom” (RTB), which describes the tendency 
of the host country for loosening the local environmental regulations in the presence of 
a multinational company (Cole et al., 2017). 
Lastly, the fourth theory is called the environmental Kuznets curve (EKC), which 
formulates a hypothesis based on the connection between economic development and 
the environment. As there is a growth in industrialisation, often fostered by FDI, there 
is also a growth in pollution; however, there is a growth in income too, as a result of 
economic development, and a wealthier group of population will demand institutions to 
enforce environmental regulations, to guaranty more quality for their environment, thus 
leading to a decrease in pollution (Zugravu-Soilita, 2017). This theory is also known as 
the Inverted-U curve, given that the relationship between the two variables described 
above resembles an Inverted-U-shaped curve (Ben Youssef, Hammoudeh & Omri, 
2016). 
Although there is an extensive literature on the topic, to the best of our knowledge 
there are only three studies that review the literature: Rezza (2015) develops a meta-
analysis of a sample of papers about the PHH, focusing on finding an explanation for 
the different results of the empirical studies on the matter; Erdogan (2014) conducts a 
survey of the literature focusing on the empirical studies that analyse the impact of 
environmental costs on the location of FDI, as well as the studies that attempt to 
explain the scarce empirical support of the PHH, and the impact of FDI on domestic 
environmental policies; finally, Cole et al. (2017) review the theoretical and empirical 
literature about the relationship between FDI and environmental regulations, and then 
focus on the impact of environmental regulation on the choice of FDI location and the 
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impact of FDI on the increase of pollution in the receiving country. These reviews are 
no longer up-to-date, since several studies on the subject have been published in the last 
two years, which need to be taken into account. 
As such, we believe that this work can contribute to the existing literature by, not 
only providing an updated review of the most relevant theories and debates about 
environmental regulation and FDI attraction, but also by providing a bibliometric 
analysis of the existing papers about the topic. In this way, we will focus on the first and 
the third debates described above1 and try to understand the main tendencies presented 
by the papers. Another goal of this work is to conclude which one of the debates is 
greatly supported by empirical evidence, and to understand if there is one phenomenon 
more often studied – the influence of environmental regulation on FDI or the influence 
of FDI on environmental regulation. Through the bibliometric analysis, we will draw a 
chronological line, which may bring a clearer perspective on the evolution of the 
literature. This analysis will also allow us to assess the academic quality of the journals 
where papers on this topic have been published and the authors that have written about 
it, through the quantification of the citation rates. As such, bibliometrics allow scholars 
to qualify and quantify the research that they conduct (Ellegaard & Wallin, 2015), as well 
as measure the scientific quality of researchers on an individual basis. Furthermore, 
citation analysis can also be useful to determine the h-index of authors and journals, 
which can be and indicator of the quality of the papers (Weingart, 2005). 
In regards to the structure of this work, Chapter two will be a review of the literature 
that has contributed to the demarcation of the debates abovementioned, and it will 
include the definition of some of the most important concepts and topics scrutinised by 
the authors when discussing this problematic, as well as a presentation of the 
contributions of the main conclusions of the most relevant papers on the topic. Chapter 
three will focus on the methodology adopted on the present work, with a special focus 
on bibliometrics, and Chapter four will be dedicated to the interpretation of the results 
                                                             
1 Although all four theories bring an interesting perspective to the topic, the second one has a greater 
focus on the consequences of FDI to the host country, considering that it discusses whether FDI has a 
concrete influence on its environmental degradation or protection, and the fourth one deals with 
economic growth and income, whose consideration would demand a different approach to this work. 
Hence, they fall out of the main objective of this dissertation, which is to understand the implications 
environmental regulation and FDI have on each other.  
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of the bibliometric analysis. Finally, in Chapter five, we will summarise the conclusions 
of this work, and highlight some of its limitations and improvement opportunities.  
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2. Literature Review 
 
In this chapter, we will start by exploring FDI and its determinants (Section 2.1.), in 
order to trace back one of the origins of the discussion of FDI and environmental 
regulation: why do MNEs engage in FDI, what are they looking for in foreign markets, 
i.e., what are their motivations to invest abroad, and what are the characteristics of the 
foreign countries that are more attractive to investment.  
Next, we will discuss the theoretical approaches concerning FDI and environmental 
regulation (Section 2.2.), and we will finish this chapter with a compilation of some of 
the empirical tests conducted in order to analyse them (Section 2.3.). 
 
 
2.1. FDI Determinants 
 
The topic of FDI has been considerably explored in the literature over the years, 
especially with the growth of the international activity of firms, and their ambition of 
establishing themselves in other countries, thus creating a bigger connection with the 
market and internalising some activities, in order to reduce many of the costs 
experienced with internationalisation (Blonigen, 2005). In fact, along with exploring the 
phenomenon of internationalisation itself, the literature has found that it is important to 
understand why firms decide to invest their assets abroad, what are the drivers of 
MNEs’ international activity, and why they choose a certain country or group of 
countries to do so (Kok & Ersoy, 2009). 
When studying the determinants of FDI, and more specifically, the reasons behind 
MNEs’ choice about where to invest, the literature tends to focus on both the internal 
resources and capabilities of the firm, the external factors that influence it, and its 
decision making on FDI. Accordingly, support for this can be found on the work 
developed by several authors. However, we will focus on the theory of Dunning (1976; 
2003; 2007), known as the eclectic (OLI) paradigm, which is an extensive theory, that 
can be applied in several topics, given its broad approach (Ietto-Gillies, 2007). 
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The OLI paradigm stands for Ownership, Location and Internalisation, and its roots 
go back to 1958, when the book “American Investment in British Manufacturing 
Industry” was published by John Dunning. However, its theoretical formulation is 
known to have been perfected in 1976 (Dunning, 2003). The propositions of the model 
are aligned with the internalisation theory, developed by Buckley & Casson (1976) and 
Hymer (1976). The eclectic paradigm is a framework used by many authors, which states 
that firms may decide to invest in foreign countries, hence engaging in a strategy of 
cross-border expansion, if when investing abroad they perceive the existence of three 
important advantages: ownership, location and internalisation advantages (Dunning, 
Pak, & Beldona, 2007). These assets bring greater value to the firm in comparison to 
other options for production of goods and services, therefore encouraging FDI.  
Regarding the ownership advantages, they mean that the firm possesses certain 
internal assets, which generate revenue, therefore justifying the extra costs and effort 
associated with investing abroad (Dunning, 2003). Some examples of valuable assets are 
blueprints, patents or copyrights, which are intangible, rare and hard to imitate. This 
advantage can explain why some firms might decide to go abroad and others do not, 
namely by suggesting that MNEs which are more successful on their foreign activities 
do so by being more prosperous at overcoming the costs of operating abroad, i.e., the 
“liability of foreignness”2 (Johanson & Vahlne, 2009).  
When it comes to the internalisation advantages, they are verified if the firm 
perceives it to be more efficient to internalise the use or generation of new assets, by 
incorporating them into its hierarchy, instead of choosing an outsourcing solution 
(Dunning et al., 2007). As such, the MNE, i.e., a firm that owns and conducts activities 
in different countries, is viewed as an alternative to markets (Buckley, 2014). This 
advantage is enhanced by the increasing need of firms to protect the knowledge 
generated within their plants, and comprehends both the need to understand how to 
take advantage of the assets possessed and the importance of using and organising them 
in order to augment their revenue (Dunning et al., 2007). These assets are usually related 
                                                             
2 The liability of foreignness is a term originally created by Hymer (1976), and developed in the 
Uppsala Internationalisation Model, created by Johanson & Vahlne (1977). It was originally used to 
describe the reasons behind the fact that foreign investors needed to have firm-specific advantages to 
counteract the fact that they were operating in a foreign setting, thus having to deal with implications that 
local firms where immune to (Johanson & Vahlne, 2009). 
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to advanced technological competences, as well as solid managerial skills, which 
contribute to the success of the firm and whose usage in other markets does not 
compromise their usage in the domestic market. In addition, as stated above, it is more 
effective to take advantage of those assets by internalising certain activities, in order for 
the MNE to avoid revealing the intangible resources and capabilities to anyone from the 
outside of the firm (Blonigen, 2005). 
Finally, we will focus on the location advantages, which are more closely related to 
the topic of the present work. Therefore, they exist if the firm decides to establish its 
activities in a country other than its own, which gives it access to advantages 
unattainable (or attainable at higher costs) in their domestic market. Some examples are 
different types of resources (natural, human, managerial, technological, for example), 
which will most likely be cost-effective, as mentioned before, or have higher quality than 
those available at the home country (Dunning et al., 2007). 
Location advantages can also be related to exogenous factors, which are usually 
connected with political, economic and institutional drivers. Some examples of political 
and economic drivers are: exchange rates, whose variation can affect FDI flows; taxes, 
given that MNE can face double taxation (both in the context of their domestic market 
and the foreign markets where they operate); trade protection, which can lead to the 
replacement of exports for FDI, so as to avoid the high costs of trade production; and 
trade effects, in the context of which variable exports’ costs can be diminished by FDI  
(Kok & Ersoy, 2009). 
In regards to the institutional drivers, they are related to the influence of institutions 
in MNEs’ activity. In fact, institutions dictate the formal rules, as well as the informal 
codes of conduct, which firms must follow, in order to receive the support needed for 
their success (Buckley, 2014). As such, countries will be considered institutionally 
attractive by MNEs if they possess legislation that does not create obstacles to their 
profit (Dunning & Lundan, 2008). In regards to the specific case of environmental 
legislation, the MNE will most likely decide to invest in a country where the existing 
environmental legislation allows it to develop its activity in certain pollution-intensive 
industries, to which the host-country government does not create legal barriers 
(Dunning, 2003). As stated by (Dunning & Lundan, 2008), the significance and 
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composition of the three advantages of the eclectic paradigm tend to vary according to 
the industry, the characteristics of the firm, the context of the investment, the region or 
country where the FDI is aimed, and the motivations for investing abroad.3 However, 
the paradigm assumes that all firms have the goal of finding the most cost-effective 
production location, and so they use the paradigm to evaluate the different scenarios 
and make the ultimate decision of whether to invest abroad or not. In this way, FDI 
location may be influenced by the environmental regulation of the host country, as 
explained in the next section. 
 
 
2.2. FDI and Environmental Regulation: theoretical approaches 
 
As stated above, there are two main theories that focus on the relationship between 
FDI and environmental regulations – the PHH and the RTB. In this section, we will 
analyse the formulation of both theories, and present some considerations of their 
empirical verification. 
 
2.2.1. Pollution haven hypothesis 
  
Before delving into the PHH theory, it is important to clarify the concept of 
pollution haven. It is an agglomeration of industrial plants, created by MNEs’ FDI, 
which produce goods intensive in pollution, thus risking to pollute the environment 
around the referred plants (Wagner & Timmins, 2009). As such, the PHH is, according 
to Dong, Gong & Zhao (2012, p. 217), the “relocation of multinational enterprises 
(MNEs) of dirty industries seeking to economize their cost of production and gain 
competitive edges in international markets”. We will be referring to this definition when 
we mention the PHH throughout this work.  
                                                             
3 Based on the OLI paradigm, Dunning (1993) proposes four types of motivations: resource seeking, 
market seeking, efficiency seeking, and strategic asset seeking. In the case of FDI environmental 
regulation, the motivation behind MNEs’ choice to invest in a certain country relates to efficiency 
seeking, since its goal is to avoid environmental regulations that may increase its production costs.  
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It is argued that these pollution havens have negative effects, not only in the less 
regulated countries, who will be more vulnerable to environmental degradation, but in 
the more regulated countries, who might experience a loss in competitiveness (Hille, 
2018). In this context, this hypothesis theorises that the liberalisation of trade and 
capital mobility will contribute to the transfer of polluting industries from countries with 
relatively demanding environmental regulation to countries where such regulation is less 
stringent (Hille, 2018). 
According to Cole et al. (2017), the first author to address the impact of 
environmental factors on the firm’s decision of investing in a foreign country was 
Pearson (1987), who considered environmental services a third production factor, which 
should be taken into consideration alongside capital and labour. For this, the author 
assumed that less developed countries, whose industrial structure is typically smaller 
when compared to more developed countries, would most likely present a comparative 
advantage in the production of pollution-intensive goods (Pearson, 1987). 
The PHH happens, in theory, because complying with environmental regulation 
increases firms’ costs (Wagner & Timmins, 2009). Thus, in its core, the PHH assumes 
that these production costs are a good enough reason for firms to relocate their plants, 
and they are usually related to the imposition of replacing a certain production line, of 
using different equipment, or of finding new methods of disposing waste, due to 
restrictions on using landfills (Rezza, 2015).  
In conclusion the PHH indicates that there is a negative relationship between 
environmental regulation and FDI, since the increase in stringency of the first, induces a 
reduction of the latter. 
 
2.2.1. Race to the bottom effect 
 
In order to attract FDI, countries tend to adopt a strategic position when it comes to 
legislation that has an impact on investment flows. In the specific case of environmental 
regulation, as most of the traditional obstacles to trade tend to be overcome, many 
authors argue that the international scene is facing a regulatory competition, i.e., feeling 
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pressured to lower their environmental standards, in order to attract MNE investment – 
this is known as the RTB effect (Porter, 1999). 
Nonetheless, this competition is affected by an important dilemma, since 
governments must decide between promoting FDI or providing environmental quality 
to their citizens. If they choose to prioritise public welfare, then they may employ a race 
to the top strategy, in an attempt to push investment from polluting industries away 
from their territory (Erdogan, 2014). This, however, may lead MNEs to shift their 
investment to other countries, which can have a negative impact on the country’s 
economy. If, on the other hand, they opt for attracting FDI, through the reduction of 
legislation on industrial pollution, then we can call their strategy a race to the bottom, 
whose direct result will be, in theory, the relocation of MNE’s production to countries 
with lax environmental regulation (Madsen, 2009).  
In order to attract investment, as mentioned, countries may opt for offering 
preferential treatment to certain foreign investors, by agreeing to lax environmental 
standards, with the aim of becoming more attractive in comparison to other countries , 
in exchange for the benefits of their investment to the economy (Porter, 1999). 
Moreover, the investors themselves may exert pressure on the regulatory body of the 
country, especially when they perceive a comparative advantage in investing in that 
country, and the only obstacle to do so lays on the environmental legislation (Erdogan, 
2014). 
As Madsen (2009, p. 1297) describes it, sometimes “the drive to attract corporate 
investment prompts governments (especially in developing countries) to turn their 
countries into «pollution havens», accepting long-term environmental degradation in 
return for short-term economic benefits”. This is more commonly verified in specific 
sectors of the economy, such as the natural resources sector, predominant in many 
developing countries, who may not have the necessary skills to regulate it (Gray, 2002). 
Porter (1999) argues that developing countries are more susceptible to the effects of 
the cleavage between high-standard and low-standard countries, than developed 
countries, often members of the Organisation for Economic Cooperation and 
Development (OECD), who are typically more concerned with having high 
environmental standards. As such, the author highlights the existence of a “stuck at the 
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bottom” effect, given that, in developing countries, the social and political reality does 
not allow institutions to work towards those high standards, given that their citizens 
tend to demand other legislative improvements, generally related to economic 
prosperity. Therefore, low-standard countries are put in a difficult position when dealing 
with foreign investors, thus feeling more pressured to embark on a race to the bottom 
than more developed and industrialised countries (Porter, 1999). 
A necessary condition for a race to the bottom to exist is the reaction of firms to 
differences between two or more countries, when it comes to environmental rigidity, 
which materialises in the decision to locate their production in countries where 
environmental regulations are lax (Erdogan, 20014). However, the literature tends to 
assume that all firms in an industry are equally affected by environmental regulatory 
stringency, which will result in bigger pressure on the government of the receiving 
country to be more environmentally flexible (Madsen, 2009). 
 
2.2.3. Pollution haven hypothesis vs. Race to the bottom effect 
 
Since the PHH and the RTB are correlated, it might not be easy to understand where 
they differ. In fact, given that they are both connected to FDI and lax environmental 
standards and policies, it may be difficult to identify them throughout this work.  
Figure 1 may help establish the distinction between both concepts, by evidencing 
that, according to the PHH, less stringent regulations lead to higher FDI flows, whereas 
the RTB is verified when the country, in order to keep and attract more investment, 
chooses to lower their environmental regulations.  
12 
 
   
Source: Own elaboration 
 
To sum up, although both concepts establish a connection between FDI and 
environmental policy stringency, the PHH tends to happen more naturally, in regions 
where the importance of environmental policy is probably not recognised as a priority, 
whereas the RTB occurs when countries realise the negative impact of environmental 
regulation on the attraction of FDI, and decide to loosen their demands in that field, in 
order to become a country of choice for FDI. In other words, the PHH is common in 
countries where concerns about the environment are not considered a priority, and 
where the pollution haven is created “naturally”, i.e., without the conscious intervention 
of the government; on the other hand, the RTB happens when the government of a 
country decides to take advantage of lax environmental regulations, in order to attract 
FDI. 
 
 
2.3. FDI and Environmental Regulation: empirical results 
 
When it comes to the PHH, many studies have tried to test it; although most of the 
authors agree on the premise that investment tends to shift from countries with 
stringent environmental policies to countries where that same legislation is lenient, and 
therefore supporting the hypothesis, its empirical verification in some specific cases, i.e., 
in the context of individual countries, has been denied (Wagner & Timmins, 2009). 
Some authors argue, however, that this has to do with the difficulty of finding the 
Environmental 
regulation
Race to the top
Race to the 
bottom
Pollution 
havens
Figure 1. Correlation and distinction between the PHH and the RTB 
FDI 
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correct measures to analyse the issue, given that it is hard to define regulatory 
stringency, as well as to identify the most accurate exogenous factors that influence both 
regulation and investment, which can lead to bias (Copeland & Taylor, 2004). 
In regards to the empirical verification of the RTB, the results tend to be diverse, 
given that some studies confirm the effect, and others find no evidence that countries 
choose to be more lenient in their environmental legislation, in order to attract FDI. In 
order to explain this lack of consensus, some authors argue that there are other factors 
that may have the same (or even a greater) impact on the decision of investment 
location (Cole et al., 2017). The lack of coherent results may also be due to the fact that 
the methods used on the researches may not be the most accurate ones, the fact that, 
comparing to other costs, the costs of abiding by strict environmental regulation may 
not be significant enough for the MNE, or because the spectrum of environmental 
regulation stringency among countries might not be that diverse (Madsen, 2009). 
All in all, the results show that a considerable amount of  evidence has been found 
to support the PHH, since pollution havens are a reality, and it is irrefutable that 
developing countries present high levels of  pollution (Solarin & Al-Mulali, 2018). 
Hence, this phenomenon has received more attention from the literature, in comparison 
to the RTB. 
Table 1 provides a selection of the ten most recent studies that have conducted such 
tests, extracted from Web of Science, under the keywords “FDI” and “Environmental 
Regulations”.4 These studies have been organized by year of publication, 
country/countries of analysis, period, methodology and results.  
When taking an overview of the table, one can see that most of the studies have 
focused on China, most likely given its rapid industrialization and attractiveness when it 
comes to FDI. Moreover, being a heavily populated country, as well as one of the most 
polluted in the world (Solarin & Al-Mulali, 2018), many concerns have been raised 
regarding the preservation of its environment, which can be jeopardized by the presence 
                                                             
4 Out of 69 papers, we have included the ones that were in the categories of Business, Economics, 
and/or Environmental Studies. Out of those, we have selected those that established a clear relationship 
between FDI and Environmental Regulations. 
 
14 
 
of MNEs. In fact, most of the studies confirm the PHH in China, which suggests that 
this phenomenon does tend to affect developing countries.  
 
Table 1. Selected empirical studies on the PHH and the RTB 
Author (Year) 
Target 
Countries 
Period Methodology Results  
Cheng, ZH; Li, LS; 
Liu, J (2018) 
China 2003-2014 
Spacial simultaneous 
equation models 
Support for the 
PHH 
Sun, CW; Zhang, 
F; Xu, ML (2017) 
China 1980-2012 
Autoregressive 
Distributed Lag 
Cointegration (ARDL) 
Support for the 
PHH 
Mulatu, A (2017) 
MNE's from the 
United Kingdom 
in 64 countries 
2002-2006 
General empirical 
location model 
Support for the 
PHH 
Shen, J; Wei, YD; 
Yang, Z (2017) 
China 2000-2013 Panel data regressions 
Lack of support 
for the PHH 
Zugravu-Soilita, N 
(2017) 
France, Germany, 
Sweden and UK 
1995-2008 
Empirical model with 
"first" and "second 
order" interaction 
terms, using panel data 
Support for the 
PHH 
Li, WH; Li, C; 
Huang, WC; Dong, 
CJ (2017) 
China 2010-2015 Spacial econometrics 
Support for the 
PHH 
Wang, J; Wei, W; 
Deng, HH; Yu, YH 
(2017) 
China 2014 
Spacial Durbin 
modelling approach 
Support for the 
RTB and PHH 
Lin, LG; Sun, W 
(2016) 
China 2000-2010 
Empirical model based 
on a novel data set and 
regulation formulas 
Support for the 
PHH 
Xu, J; Zhou, M; Li, 
HL (2016) 
China 1991-2013 
Autoregressive 
distributed lag bounds  
Support for the 
PHH 
Naughton, HT 
(2014) 
28 OECD 
countries 
1990-2000 
“Causal interaction 
effect” model 
Support for the 
PHH 
 
Source: Own elaboration based on data from Web of Science, retrieved on 16th March 2019. 
 
Cheng, Li & Liu (2018) use special simultaneous equation models to analyse the 
relationship between environmental regulation and FDI in China. The results show that 
environmental regulation does have an impact on the investment choice of MNEs. 
More specifically, the authors find that MNEs compare the stringency of environmental 
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regulations of Chinese cities, in order to make their investment decision, which supports 
the PHH. 
Sun, et al. (2017), conduct an empirical test, in order to find out whether the PHH 
occurs in China, using the Autoregressive Distributed Lag Cointegration (ARDL) 
model. The authors were motivated by the growing inflows of FDI in the country, 
especially since the beginning of the twenty-first century, as well as the consequent 
pressures of the international community regarding the increase of its carbon emissions. 
In fact, according to the study, these two factors – FDI and Carbon Dioxide (CO2) 
emissions – are connected by the growth of the Chinese economy and its technological 
improvements. The test considered other variables, such as Gross Domestic Product 
(GDP) and trade openness, and concluded that PHH is verified in China, given the fact 
that its lax environmental regulations attract FDI.  
Mulatu (2017) decided to investigate if the MNEs based in the United Kingdom 
(UK) were attracted to host countries with lax environmental regulations, and therefore 
test the PHH, using data of UK’s FDI in 64 host countries, during a period of four 
years. The author was interested in the fact that the UK has a very stringent set of 
environmental policies, as well as a considerable outflow of FDI, when compared to the 
rest of the world. Using a general empirical location model, the authors found evidence 
for the PHH, since it was clear that UK MNEs, especially from more polluting 
industries, had a tendency to invest in countries where environmental regulation is lax. 
Shen et al. (2017) also studied the phenomenon of economic growth in China, 
enhanced by FDI, but focused on the differences in development between the littoral 
and interior regions of the country. In reality, the authors found that many foreign 
pollution-intensive industries tend to relocate their plants from the most developed 
areas to less developed ones. However, the Chinese government has created an 
administrative structure and a set of environmental policies that prevent the formation 
of a pollution haven in those areas. Thus, the findings of the panel data regressions used 
in this study did not give support to the PHH. 
Zugravu-Soilita (2017) developed a “causal interaction effect” model, in order to 
examine the relationship between FDI and environmental regulation, through the 
analysis of the effects of FDI on pollution, the environmental impacts of FDI, and FDI 
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from four European countries. The results showed that, although the PHH could be 
verified in some groups of developing countries, others showed evidence of a pollution 
halo effect, which proves that other host country characteristics, such as labour 
productivity or level of technological development, have an impact on the relationship 
between FDI and pollution5. 
Li et al. (2017) considered special characteristics of a sample of Chinese provinces, 
in order to study the impact of environmental regulation on the inflow of manufacturing 
FDI in China, through an econometric model, and considering other FDI determinants. 
Given that China is one of the main destinations of FDI from manufacturing MNEs, 
the authors were interested in proving the existence of a relationship between high 
levels of FDI and low levels of environmental stringency, which was verified, thus 
proving the existence of the PHH in China. 
Wang et al. (2017) focused on the impact of China’s fiscal and political approaches 
on FDI, and found that while the Chinese fiscal system is decentralised, its political 
framework is strongly centralized, which leads to difficulties in the local governments to 
act against polluting industries. Furthermore, the study concluded that the Chinese tax 
system tends to work towards the attraction of FDI, by lowering the obstacles on FDI 
from polluting industries, thus resulting in a RTB, and turning China in a pollution 
haven. 
Lin et al. (2016) also studied the Chinese economic growth and the contribution of 
FDI for that phenomenon which, in turn, contributed to the degradation of its 
environment. Another important factor that distinguishes China from other developing 
countries is the fact that it is divided in provinces, which have singular characteristics. 
The study concluded that FDI inflows were stronger in provinces with lax 
environmental policies, which calls for a reform and uniformization in the political 
system, in order to avoid the creation of pollution havens. 
Xu et al. (2016) considered three variables: FDI, environmental regulation and 
energy consumption in China, and concluded that FDI tends to decrease when the 
environmental regulations were more stringent, thus confirming the PHH. Moreover, in 
                                                             
5 In this paper, the authors measured the stringency of environmental regulation through CO2 
emissions, which is why they made a connection between pollution and environmental regulation. 
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the short-run, energy consumption tends to attract FDI, which in turn leads to the 
increase of environmental degradation; however, in the long-run, this effect tends to be 
insignificant, given that the industries tend to be more regulated overtime. 
Finally, Naughton (2014) analysed the impact of the regulation of the home country 
on FDI, motivated by the fact that most of the studies about the topic tended to focus 
on the host country. The author concluded that there is a correlation between FDI and 
the stringency of environmental regulations, and highlighted the fact that the more 
demanding the legislation, the higher the probability of a MNE to relocate its plants to a 
country where that legislation is less stringent, which supports the PHH. 
To sum up, we found that most papers on this set (8 out of 10) found support for 
the PHH, whereas only 2 did not confirm it. In addition, only 1 of the papers focused 
on the RTB, which can indicate that the literature has focused more on the PHH. 
Nonetheless, chapter four will provide more evidence to evaluate this question.  
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3. Methodology 
 
In this Chapter, we will present and describe the methodology adopted by this 
study. We will start by approaching the concept of bibliometric analysis, its origins and 
ramifications (Section 3.1.), and then describe how the data was collected and organised, 
in order to gather the results (Section 3.2.). 
 
 
3.1. Bibliometric analysis 
 
In terms of the methodology adopted by this work, we will conduct a bibliometric 
analysis of the existing literature about FDI and environmental regulations, which is a 
widely used tool in research management, allowing to easily measure the performance of 
a science field or topic (Pato & Teixeira, 2016). It was first used at the beginning of the 
twentieth century, by Gross and Gross (1927), who conducted a citation-based study in 
order to help decide which chemistry periodicals should be bought by the libraries of 
small colleges in the United States of America (Glänzel, 2003).  
There are many different types of bibliometric measures, such as field-weighted 
citation impact, which relates the citations of a paper to the average number of citations 
expected for the subject field in general, or outputs in top percentiles, which calculates 
the percentage of research results in the ranking of the most-cited publications in a 
given country or in the world (Ellegaard, 2018). However, this work will use 
bibliometrics to conduct citation counts, in order to identify the most cited papers about 
the topic of FDI and Environmental Regulation, the Journal Impact Factor, as a means 
to quantify the number of citations per paper published in a given journal, and the 
Scimago Journal Rank, which organises papers by number of citations in prestigious 
journals (Pato & Teixeira, 2016). 
Furthermore, we will also analyse the contents of the papers, by examining the 
countries and topics most studied in our set of papers, as well as dividing them into 
empirical and theoretical studies, analysing the influence and impact of the publications, 
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and quantifying the impact of the journals. Once the set of papers is organized, we will 
categorise the papers according to the countries they focus on and, as a result, organise 
them by level of development, in order to understand which regions and type of 
countries are more studied when it comes to the relationship between FDI and 
environmental policies. Another factor to consider is the topic or theory in which the 
paper focuses, in order to understand how many times the PHH or the RTB have been 
studied, and if one is more studied than the other. 
In order to best process the data, and to provide a more complete bibliometric 
analysis, we will use the information provided by the Journal Citation Reports and the 
Scimago Journal Rank. By analysing the set of papers in these platforms, it will be 
possible to quantify a number of variables, such as: the visibility of the papers, through 
the analysis and ranking of the journals where the studies are published, as well as their 
impact, by studying the number of citations of each paper, and by calculating their 
impact factor; finally, we will analyse the level of collaboration of the papers, through 
the quantification of the number of authors of each paper (Padrós-Cuxart, Riera-
Quintero, & March-Mir, 2016). 
 
 
3.2. Data Collection  
 
We started by retrieving the existing literature about the topic from Web of Science 
(WOS), by Clarivate Analytics, and Scopus, by Elsevier, two bibliographic databases of 
reference. The data was collected on 26th of January, 2019, and we considered several 
different types of documents, such as: articles, books and book chapters, conference 
papers/conference reviews, editorials, notes, and reviews.  
We used five sets of keywords in both databases: “FDI” and “Environmental 
Regulation”; “Foreign Direct Investment” and “Environment”; MNEs or 
“Transnational Corporation” and “Environmental Regulation”; “Multinational 
Enterprise” and “Environmental Regulation”; and finally, “Pollution Haven” and 
“Environmental Policy”. At this point, the total number of papers obtained was 2333.  
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The next step was to organize the papers, according to the indicators chosen for the 
analysis, and to remove the duplicates, which led to retain 1869 papers. After that, we 
evaluated the relevance of the papers for the topic of Environmental Regulation and 
FDI attraction; For the most part, this process was possible through the analysis of the 
abstract of the papers, which allowed us to understand which papers clearly focused on 
the relationship between FDI and environmental regulation, and not only on one of 
them or on related topics. However, when the information provided by the abstract was 
not sufficient to assess whether the paper was relevant or not, we read the full text. By 
the end of this process, the set of papers was reduced to 353 papers, considering that 
1516 papers were evaluated as irrelevant. In fact, many of the papers evaluated as 
irrelevant tended to focus on the environment, mainly from a more ecological point of 
view, or on FDI, exploring FDI determinants, or means of attracting FDI, for example6. 
Table 2 presents a synthesis of  the number of  papers obtained in each database, for 
each set of  keywords. 
 
Table 2. Number of  papers collected for the bibliometric analysis 
Keywords Scopus WOS Total 
FDI and "Environmental Regulation" 88 66 154 
“Foreign Direct Investment” and “Environment” 1284 739 2023 
MNEs or "Transnational Corporation" and 
“Environmental Regulation” 8 0 8 
“Multinational Enterprise” and "Environmental 
Regulation" 28 3 31 
“Pollution Haven” and “Environmental Policy" 77 40 117 
Number of papers collected     2333 
Number of papers after eliminating the duplicates  
 
 1869 
Number of papers considered irrelevant to the topic  
 
 1516 
Number of papers considered relevant to the topic     353 
                                                             
6 Some examples of papers considered irrelevant are: Dincer & Neyapti (2008), who focus on bank 
corruption as a result of a certain institutional environment; Dornean, Isan & Oanea (2012), who study 
the relationship between the global financial crisis of 2008 and FDI; Fabry & Zeghni (2002), who analyse 
the role played by Russia in the recent phenomenon of FDI globalisation; or Heidenreich, Mohr & Puck 
(2015), who focus on the uncertainty of the political environment faced by foreign investors, highlighting 
the specific case of Ghana. 
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Figure 2. Number papers by type of  document 
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Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
 
When taking an overview of  the results, one of  the first conclusions to draw is the 
fact that, for all the sets of  keywords, there were more results found in the Scopus 
database. This can be explained by the fact that it is the largest bibliographic database, 
containing an extensive number of  abstracts and cited papers, which results in a higher 
number of titles than in WOS, which, in turn, was created first. 
The set of keywords with the most results was clearly “Foreign Direct Investment” 
and “Environment”, which can be explained by the fact that it was the broadest set of  
the group of  keywords used. The word environment is present in a wide range of  
articles, not only those that studied topics related to FDI and climate issues, but also, for 
example, those that used the word “environment” to describe financial or investment 
settings, as well as the political and institutional situation of a country or group of 
countries.  
Out of the 353 papers that compose the dataset studied in this work, the majority of 
the documents – 284 – were Articles, including Articles in Press. The second most 
common type of document was Conference papers/Conference reviews, followed by 
Reviews and Book Chapters. The least frequent documents were Books and Editorials 
and Notes, as we can see in Figure 2. 
 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
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January 2019.  
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4. Main findings 
 
After concluding the different steps of the bibliometric analysis, we will interpret 
our findings in light of the insight provided by the literature review of this work.  
In the next section (4.1.), we will examine the evolution of the papers. In section 4.2. 
we will focus on their main characteristics, such as: the countries and the type of 
countries that are studied the most, as well as the theories that have received more 
attention in the literature; the type of paper (distinguishing between empirical papers 
and theoretical papers). In section 4.3. we will analyse the influence and impact of both 
the publications and the journals. 
 
 
4.1.  Evolution of  the Publications 
 
The first factor to highlight in the bibliometric analysis is the origin and the 
evolution of  the debate about the relationship between FDI and environmental 
regulation. Figure 3 shows the number of  papers by year of  publication. 
 
Figure 3. Number of  papers by year of  publication (1978-2019) 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
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To the best of  our knowledge, the first paper on the topic was published in 1978, by 
Walter, I., under the title «Environmental Attitudes in Less Developed Countries». It 
focused on the difference between the circumstances of  environmental policies in 
developed countries and developing countries, and the search for evidence for the PHH. 
The paper also predicted that there would be a growing tendency for developing 
countries to move away from more stringent environmental regulation, thus attracting 
more FDI from developed countries.  
It is interesting to note that Walter (1978) showed concern about the topic of the 
environment and environmental regulation at an early stage, when not many people 
were aware of  the effects of  pollution and polluting industries. Up until the end of  the 
twentieth century, not many studies about FDI and environmental regulation were 
published; In fact, only eleven papers were found within that period. Additionally, the 
author used the term “pollution haven”, which shows that the phenomenon was already 
visible at the time. 
From 2003, more and more papers about FDI and environmental regulation were 
published, which coincided with the growing concerns about the impact of  FDI on the 
environment and vice-versa. During the first decade of  the twenty-first century, 86 
papers were published, which represents a considerable growth in publications, when 
compared to the total number of  papers published prior to that – 11 papers in total. 
The fact that this topic started receiving more and more attention at the beginning 
of  the twenty-first century can be related to the emergence of  the environmental 
discussion as a multidimensional issue that affected not only the states, but also their 
citizens. In 2005, the Kyoto Protocol – an international agreement for the reduction of  
emissions - entered into force, recognizing the responsibility of  developed countries to 
counteract the negative effects of  their industrialisation (UNFCC). In addition to that, 
in 2007 the United Nations Security Council held a meeting to discuss, for the first time, 
the implications of  the relationship between energy, security and climate (UN, 2007). 
This meeting allowed the States to acknowledge the existence of  a serious threat for the 
worldwide population, derived from the consequences of  climate change, which should 
be seen, in practice, as a security problem.  
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Other meetings and international agreements have taken place over the years, and 
the interest in studying the issue has continued to grow. Hence, the years which 
registered the highest amount of  papers on the subject were 2015 and 2017, with 38 
papers published, followed by 2018, with 37 papers, and 2013 and 2014 with 27 papers 
published. 
 
 
4.2. Characteristics of  the Publications 
 
Although all the papers in our dataset focus on the broader topic of  Environmental 
Regulation and FDI attraction, we found that they could be clustered according to the 
countries or groups of  countries they studied, when their analysis was country-specific. 
As a result, after identifying the countries focused by the papers, we agglomerated them 
into broader categories, according to their level of  development. 
 
4.2.1. Target countries 
 
We considered important to ascertain which countries were studied the most. In 
order to assess that, we gathered all the different countries, regions and samples of  
countries mentioned by the papers, which composed a total of  55 different countries or 
groups of  countries. Next, we divided them into 4 categories, and organised them by 
year, as it is shown in figure 4. 
The majority of  the papers – 175 –, focus their analysis in only one country, or do 
not focus on any country at all7 – 111. Other papers focused on groups of  countries, 
such as Central and Eastern European (CEE) countries, Middle East and North Africa 
(MENA) countries, or countries members of  the North American Free Trade 
Agreement (NAFTA) – 52 –, or in samples of  countries – 15 –, such as samples of  
transition economies, for example.  
                                                             
7 Many of the papers in our dataset focused on different perspectives of the topic of FDI and 
Environmental Regulation, without focusing on a country or group of countries. Some of them focused 
on the determinants of FDI and/or MNEs activity, namely in connection to environmental policies, and 
others focused on the PHH or RTB, explaining the theories and mentioning countries from a broader 
perspective. 
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Figure 4. Number of  papers by country focus 
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January 2019. 
 
When it comes to the breakdown of  the papers by year of  publication, we can see 
that while in the periods of  1978-20008 and 2001-2005 the papers that did not focus on 
a specific country were more common, from 2006 to 2019, the greatest number of  
papers published focused on only one country. 
Going back to the publications that focused on only one country (175), we found 
that 23 of  the countries were mentioned in only one paper9, 7 countries were mentioned 
in 2 papers10, 2 countries (Russia and Pakistan) were mentioned in 3 papers, and another 
2 (Ghana and Mexico) in 4 papers. This breakdown can be found in figure 5. 
It is not a surprise that FDI inflows in China have been widely studied – 105 papers 
–, especially in connection to environmental regulations. The last decades have seen a 
rapid economic growth, greatly built on FDI, especially from pollution-intensive 
industries, which has contributed to the creation of  pollution havens, and the emergence 
                                                             
8 This period of time encompasses twenty-two years, while the others agglomerate only five years, 
because there are fewer papers in the first period, and it is easier to interpret the data in this way. 
9 Countries mentioned in 1 paper: Bangladesh, Chile, Colombia, Costa Rica, Croatia, Equatorial 
Guinea, Fiji, Iceland, India, Indonesia, Ireland, Kosovo, Laos, Nigeria, Norway, Romania, Sierra Leone, 
South Korea, Sudan, Switzerland, The Netherlands, and Ukraine. 
10  Countries mentioned in 2 papers: Brazil, Cuba, Italy, Thailand, United Kingdom and Vietnam. 
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Figure 5. Number of  papers that focus in one country 
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of  suitable environmental policies, which some provinces have started to apply (Shen, 
Wei, & Yang, 2017; Wang, Wei, Deng, & Yu, 2017). 
 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
 
The United States of  America is the second most studied country, being the focus of  
13 papers. In general, the authors tended to focus on the perspective of  American 
MNEs, which have the tendency to focus their investment in countries with lax 
environmental regulations (MacDermott, 2006). In addition, there were 6 papers that 
studied the Japanese case, generally to test the PHH in the territory (e.g., Cole, Elliott & 
Okubo, 2010; Taylor, 1999), or to analyse the Japanese FDI outflows (Kirkpatrick & 
Shimamoto, 2008). In addition, Mexico and Ghana were mentioned in 4 papers each, 
and Pakistan and Russia in 3. 
When it comes to the level of  development of  the countries studied, the results were 
not surprising. In figure 6, we classified all the papers – 353 – by the level of  
development of  the countries they focus on (when they did not focus in any country, we 
classified them as Not Specific). The category with the highest number of  papers is 
Developing – in total, 165 papers focused their analysis on developing countries, whereas 
only 58 focused on developed countries.  
One possible explanation for these results is that developing countries face more 
challenges when it comes to climate and pollution, and are more susceptible to being 
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turned into pollution havens, in comparison to developed countries (Kok & Ersoy, 
2009). Moreover, although developed countries are more industrialised, they have easier 
access to technologies and production methods that tend to be less harmful for the 
environment (Adeel-Farooq, Abu Bakar, & Raji, 2018), which makes them less prone to 
being studied in this context. 
 
Figure 6. Number of  publications by level of  development of  the countries. 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
 
In addition, the figure shows that a big number of  papers do not focus on a specific 
type of  countries – 13011 –, which can be explained either because they have more of  a 
worldwide approach, or because their analysis is not country-specific, if  they focus on 
FDI and Environmental Regulations from a broader perspective, or if  they lay on a 
North-South model. 
 
4.2.2. Number of  publications by topic 
 
When it comes to the topic studied by the papers, all of  them focus, obviously, on 
the relationship between FDI and environmental regulations. However, although the 
topic is quite recent, as mentioned above, the literature contemplates several different 
approaches to it, in the form of  theories and perspectives. As such, we categorised the 
papers according to the main topic of  study, by a five-year period of  publication, as we 
can see in figure 7. 
                                                             
11 The number of papers that did not focus on a specific country is 111; however, some papers that 
focused on a sample of countries did not specify the level of development of the countries. For that 
reason, we classified those papers as not specified. 
29 
 
0
20
40
60
80
100
120
140
160
1978-2000 2001-2005 2006-2010 2011-2015 2016-2019
RTB PHH/RTB PHH GENERAL TOPIC
Figure 7. Number of  publications by topic 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
 
The information provided by the figure illustrates the growing importance of  the 
topic in recent years, given that more and more papers have been published about the 
topic of  FDI and environmental regulations, and more specifically, about the PHH. 
The most focused topic is the relationship between FDI and Environmental 
Regulations, which features in 192 papers. For instance, Yabuta & Nakamura (2003), 
compare the levels of  development and income in OECD and non-OECD countries, 
and test if  they have an impact on their environmental regulations and levels of  FDI. 
Another example is Kettunen (2014), who studies the development of  China’s 
environmental policies, and how they impact its inflows of  FDI. 
The second most studied topic is Pollution Havens/PHH – 137 papers, the majority 
of  which focused on the problematic of  the creation of  pollution havens in less 
environmentally regulated countries, who because of  that, are said to attract FDI – the 
Pollution haven hypothesis.  
The RTB effect was analysed in 18 papers, as well as in 6 others, which studied both 
the RTB and the PHH. Most of  the papers test if  the RTB effect exists in less 
developed countries - e.g., Dowell, Hart & Yeung (2000); Gamso (2017). Other papers, 
such as Luxmore, Hull & Tang (2018) and Madsen (2009), bring the perspective of  the 
MNE to the table, focusing on its decision to invest in more or less regulated countries, 
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based on Corporate Social Responsibility (CSR) or in other factors, considered more 
determinant. 
When it comes to the main theories in which this work is focused – the PHH and 
the RTB –, the number of  papers that studied the PHH clearly surpasses the number of  
papers that studied the RTB. We believe this may be explained by the fact that it is 
harder to find evidence for the RTB, since it is harder to prove that governments from 
developing countries allow for less stringent environmental regulations, knowing the 
negative consequences that that decision may bring (Madsen, 2009). In fact, many 
authors argue that the reason developing countries tend to have lax environmental 
regulations is because they have other urgent issues to tackle, such as poverty, health and 
education (Porter, 1999). 
Regarding the papers that studied both the PHH and the RTB – 6 in total –, they all 
aim to verify their existence, especially in less developed countries. In most cases, the 
authors establish a connection between both theories, explaining one through the other. 
On that account, Braun (2010), Dong et al., (2012), and Kim & Rhee (2018) argue 
that instead of  a transfer of  polluting industries from developed to developing 
countries, there is a degree of  collaboration between them in the sense that there is a 
transfer of  good practices, when it comes to environmental standards from developed 
to developing countries, which denies the existence of  both the PHH and the RTB. In 
contrast, Elliot & Zhou (2013) and Gray (2002) find evidence for both theories, 
concluding that FDI does have an impact in environmental regulations and vice-versa. 
 
4.2.3. Type of  publications 
 
In terms of  the type of  the publications that constitute our dataset, we decided to 
differentiate between the ones which developed a theoretical research and those which 
conducted an empirical one. We considered empirical all the publications that included 
an empirical approach, even if  they also included a theoretical section. As a result, we 
found that 280 papers were empirical, while only 73 were theoretical, as represented in 
Figure 8, which is organised by year of  publication. 
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Figure 8. Number of  papers by type of  publication 
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Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
 
We can see that, although in all of  the time periods the number of  empirical papers 
surpasses the number of  theoretical papers, in the period between 2011 and 2015, the 
number of  theoretical papers is the highest, having been published 23 theoretical 
papers. 
Most of  the papers classified as theoretical were analysis of  existing environmental 
policies, such as the Environment Protection Act of  200112 – e.g., Ali (2007) –, or the 
Environmental Goods Agreement13 – e.g., Mathews (2015). In regards to the empirical 
papers, we can see in figure 8 that they are predominant in our dataset. In general, they 
tend to test the theories in certain countries, or for certain industries.  
In order to better understand the focus of  the publications in our dataset, we 
decided to analyse the results of  the empirical papers that focus on the PHH and the 
RTB. Figure 9 shows the empirical results of  these papers– 136, in total; therefore, it 
                                                             
12 The Environment Protection Act of 2001 is an agreement under which the parts agree to integrate 
a control system of waste disposal, in order to mitigate pollution (Environment Protection Act, 2001).  
13 The Environmental Goods Agreement (EGA) is a work in progress between 45 World Trade 
Organization (WTO) members, who aim at eliminating tariffs on a set of products considered crucial for 
the improvement of the environment (World Trade Organization, 2014).  
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Figure 9. Number of  publications by empirical result 
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does not include the results of  empirical papers that focus on the general topic of  FDI 
and environmental regulation, or the empirical papers that focus on both theories. 
 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019. 
 
The results show that, although there are several papers with mixed results, the 
majority of  the authors found evidence that supports both theories. In addition, we 
concluded that most papers that did not find evidence to support the theories have 
either found that there are effective environmental regulations being applied, which 
prevent pollution havens from being created – e.g., Das & Das (2009) who focus on the 
USA; You (2013), who focus on China – or that MNEs have a tendency to pursue CSR 
goals, which surpasses their concern with the costs of  investing in countries with 
stringent environmental regulations – e.g., Poelhekke, & van der Ploeg (2015); Luxmore 
et al. (2018). 
These findings coincide with those of  the literature reviews mentioned in the 
introduction of  this work, namely Rezza (2015), Erdogan (2014), and Cole, et al. (2017), 
who find evidence in the literature for the PHH and the RTB, but also highlight that 
some authors find contrasting results.  
A considerable number of  the empirical papers of  our dataset focus on the PHH in 
China – 40. Figure 10 demonstrates the results of  those papers. 
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Figure 10. Number of  empirical papers about the PHH in China by result 
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Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th January 
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When looking at the figure, we can see that the empirical papers that focus on the 
PHH in China are quite recent, having been published from 2006 onwards. In addition, 
the period with the greatest number of  papers is 2011-2015, and in the most recent 
period – 2016-2019 – the number of  papers with mixed results and lack of  support for 
the PHH in China has increased. 
The figure also shows that most of  the studies – 30 in total, which constitutes 75% 
of  the papers – find support for the PHH in China, which coincides with the remnant 
results of  our work. However, four papers found mixed results, and six found no 
support for the PHH, which should also be taken into consideration. 
Regarding the papers that did not find support for the PHH in China, Saikawa & 
Urpelainen (2014) argue that China uses environmental regulations in the automobile 
sector as a strategy, for example, to facilitate technology transfer from more developed 
MNEs, and thus, in that specific sector, the authors find no evidence to support the 
PHH. On the other hand, FakhrEldin & Elsawy (2018), find a negative relationship 
between FDI attraction and environmental regulation in China, which means that the 
increase of  FDI levels, according to their study, depends on the stringency of  their 
environmental regulations, and not the opposite, as the PHH suggests. 
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Figure 11. Number of  authors by publication 
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4.3. Influence of  the publications 
 
When it comes to the analysis of  the authorship of  the papers of  the dataset, we 
quantified its level of  collaboration, through the classification of  the publications by the 
number of  authors, and organised the results in figure 11. 
By looking at the graph, we can see that publications written by two authors are the 
most common – 124 –, followed by single author publications – 113. Working in a team 
of  three authors was also quite common, given that 76 of  the papers in the sample had 
three authors. Papers with more than three authors were less common, although there 
were some papers written by up to 8 authors. 
 
Source: Own elaboration based on data from Web of  Science and Scopus, retrieved on 26th 
January 2019.  
 
Analysing the most productive authors, i.e., the authors that have published the 
largest number of  papers on the topic, table 3 shows that there are three authors that, 
not only had the highest number of  publications, but also worked together in a number 
of  papers. We decided to highlight the work of  these authors (and not the top 5 or top 
10 most productive authors) because there was no other author as involved in the topic 
as they were. 
As we can see in table 3, Elliott R.J.R. is the author with the greatest number of  
publications about the topic of  FDI and Environmental Regulation, and the author with 
the second highest h-index in both databases. 
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Table 3. Top 3 most productive and collaborative authors 
Author Nr. of publications WoS h-index Scopus h-index 
Elliott  R.J.R 8 21 28 
Cole M.A 7 25 35 
Fredriksson P.G. 5 20 22 
Co-written publications 
Author   Title Journal 
Fredriksson P.G., List J.A., 
Millimet D.L. (2003) 
Bureaucratic corruption, environmental 
policy and inbound US FDI: Theory and 
evidence 
Journal of Public 
Economics 
Fredriksson P.G.  Mani M. 
(2004) 
Trade integration and political turbulence: 
Environmental policy consequences 
Advances in Economic 
Analysis and Policy 
Cole M.A., Elliott R.J.R. 
(2005) 
FDI and the capital intensity of "dirty" 
sectors: A missing piece of the pollution 
haven puzzle 
Review of 
Development 
Economics 
Cole M.A.  Elliott R.J.R.  
Fredriksson P.G. (2006) 
Endogenous pollution havens: Does FDI 
influence environmental regulations? 
Scandinavian Journal 
of Economics 
Cole M.A., Elliott R.J.R., 
Strobl E. (2008) 
The environmental performance of firms: 
The role of foreign ownership, training, 
and experience 
Ecological Economics 
Cole M.A.  Fredriksson 
P.G. (2009) 
Institutionalized pollution havens Ecological Economics 
Cole M.A.  Elliott R.J.R.  
Okubo T. (2010) 
Trade environmental regulations and 
industrial mobility: An industry-level study 
of Japan 
Ecological Economics 
Cole M.A., Elliott R.J., 
Zhang J. (2011) 
Growth, foreign direct investment, and 
the environment: Evidence from chinese 
cities 
Journal of Regional 
Science 
Cole, MA; Elliott, RJR; 
Okubo, T (2014) 
International environmental outsourcing 
Review of World 
Economics 
Cole M.A., Elliott R.J.R., 
Zhang L. (2017) 
Foreign Direct Investment and the 
Environment 
Annual Review of 
Environment and 
Resources 
Source: Own elaboration based on data from Web of  Science and Scoups, retrieved on 26th 
January 2019 and 30th April 2019. 
 
The h-index is a metric used to evaluate the productivity of  an author, as well as the 
quality of  their work, by tracking its citations. So, the h-index of  an author will be the 
number of  papers with the same number of  citations (Thelwall, 2008). For example, in 
Elliott R.J.R.’s case, he has 21 publications with at least 21 publications in the Web of  
Science database, hence his h-index is 21. 
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Regarding the other two authors, Cole M.A. has seven publications in the sample, 
and has the highest h-index out of  the three authors, in both databases; Fredriksson P.G. 
has five publications and the lowest h-index. When it comes to the level of  collaboration 
between the three, table 3 shows that Elliot R.J.R. and Cole M.A. have worked together 
in seven papers, which is the highest number of  papers published by the same group of  
authors in our dataset. 
 
  
4.4. Impact of  the publications 
 
In bibliometrics, one of  the most common way of  classifying the papers is by 
analysing the number of  times they have been cited in other works (Ellegaard et al., 
2015). The fact that a paper is cited by other papers, means that its conclusions have 
been used as examples, or as references in the literature. In regards to our dataset, we 
gathered the top 20 papers with the highest number of  citations, which are presented in 
table 4. 
The most cited paper is Dowell et al. (2000), which analyses a sample of  American 
MNEs and their global environmental standards, in order to understand if  countries 
who lower their environmental standards – i.e., developing countries –, with the 
intention of  attracting FDI, are successful in doing so. It concludes that countries that 
follow those practices tend to attract foreign firms, but especially firms that are less 
competitive. It focuses on the RTB theory and it provides an empirical approach to the 
topic.  
When looking at the year of  publication of  the papers in table 4, we can see that 
most of  them are quite recent; nonetheless, it is interesting to note that all of  them 
except one have a considerable amount of  citations – over 30. Using the classification 
of  Teixeira (2014), we can consider them seminal papers, since the author considers that 
a paper is seminal if  it has been cited 30 times or more by other papers.  
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Table 4. Top 20 most cited publications 
Authors Publication Journal 
Citations 
in Scoups 
Citations 
in WoS 
Dowell G., Hart 
S., Yeung B. 
(2000) 
Do corporate global environmental 
standards create or destroy market 
value? 
Management 
Science 
542 448 
He J. (2006) 
Pollution haven hypothesis and 
environmental impacts of foreign direct 
investment: The case of industrial 
emission of sulfur dioxide (SO2) in 
Chinese provinces 
Ecological 
Economics 
217 190 
Dean J.M., 
Lovely M.E., 
Wang H. (2009) 
Are foreign investors attracted to weak 
environmental regulations? Evaluating 
the evidence from China 
Journal of 
Development 
Economics 
201 174 
Xing Y., Kolstad 
C.D. (2002) 
Do lax environmental regulations 
attract foreign investment? 
Environmental 
and Resource 
Economics 
200 166 
List J.A., Co 
C.Y. (2000) 
The effects of environmental 
regulations on foreign direct 
investment 
Journal of 
Environmental 
Economics and 
Management 
188 160 
Cole M.A., 
Elliott R.J.R. 
(2005) 
FDI and the capital intensity of "dirty" 
sectors: A missing piece of the 
pollution haven puzzle 
Review of 
Development 
Economics 
139 119 
Prakash A., 
Potoski M. 
(2007) 
Investing up: FDI and the cross-
country diffusion of ISO 14001 
management systems 
International 
Studies Quarterly 
130 109 
Javorcik B.S., 
Wei S.-J. (2004) 
Pollution havens and foreign direct 
investment: Dirty secret or popular 
myth? 
Contributions to 
Economic 
Analysis and 
Policy 
119 - 
Kellenberg D.K. 
(2009) 
An empirical investigation of the 
pollution haven effect with strategic 
environment and trade policy 
Journal of 
International 
Economics 
114 98 
Fredriksson 
P.G., List J.A., 
Millimet D.L. 
(2003) 
Bureaucratic corruption, environmental 
policy and inbound US FDI: Theory 
and evidence 
Journal of Public 
Economics 
112 96 
Cole M.A., 
Elliott R.J.R., 
Fredriksson P.G. 
(2006) 
Endogenous pollution havens: Does 
FDI influence environmental 
regulations? 
Scandinavian 
Journal of 
Economics 
112 108 
Zhu Q., Sarkis J., 
Lai K.-H., Geng 
Y. (2008) 
The role of organizational size in the 
adoption of green supply chain 
management practices in China 
Corporate Social 
Responsibility 
and 
Environmental 
Management 
101 78 
Costantini V.  
Crespi F. (2008) 
Environmental regulation and the 
export dynamics of energy technologies 
Ecological 
Economics 
96 64 
Letchumanan R., 
Kodama F. 
(2000) 
Reconciling the conflict between the 
'pollution-haven' hypothesis and an 
emerging trajectory of international 
technology transfer 
Research Policy 74 59 
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Table 4. Top 20 most cited publications (continuation) 
Madsen P.M. 
(2009) 
Does corporate investment drive a 
"race to the bottom" in environmental 
protection? A reexamination of the 
effect of environmental regulation on 
investment 
Academy of 
Management 
Journal 
58 54 
Jorgenson A.K. 
(2009) 
Foreign Direct Investment and the 
Environment, the Mitigating Influence 
of Institutional and Civil Society 
Factors, and Relationships Between 
Industrial Pollution and Human Health 
A Panel Study of Less-Developed 
Countries 
Organization & 
Environment 
51 38 
Zeng K., Eastin 
J. (2007) 
International economic integration and 
environmental protection: The case of 
China 
International 
Studies Quarterly 
49 42 
Manderson E., 
Kneller R. (2012) 
Environmental Regulations Outward 
FDI and Heterogeneous Firms: Are 
Countries Used as Pollution Havens? 
Environmental 
and Resource 
Economics 
45 39 
Millimet D.L., 
Roy J. (2016) 
Empirical Tests of the Pollution Haven 
Hypothesis When Environmental 
Regulation is Endogenous 
Journal of 
Applied 
Econometrics 
42 35 
Shen, J., Wei, 
Y.D., Yang, Z. 
(2017) 
The impact of environmental 
regulations on the location of 
pollution-intensive industries in China 
Journal of 
Cleaner 
Production 
26 22 
Source: Own elaboration based on data from Scopus, Web of  Science and SCimago Journal & 
Country Rank, retrieved on 26th January 2019 and 28th May 2019. 
 
In addition, Zhang, Wan, Wang, Zhang, & Wu, (2018) refer to Highly Cited Papers 
(HCP) when talking about papers that belong to the 1% in the yearly ranking of  most 
cited papers by citation frequency. It measures the scientific research performance of  
different fields of  investigation, and evaluates the performance of  authors, universities, 
institutions, and countries. The HCP can be found on the Essential Science Indicators 
database (ESI), developed by Clarivate Analytics, which also provides a yearly list of  
Highly Cited Researchers (HCR). In the 2018 list, three authors mentioned in table 4 
where included: List, J.A., Zhu, Q., and Sarkis, J.  
We have also noticed that all of  them were published in the twentieth century, which 
coincides with the information on figure 3, which represents the number of  papers by 
year of  publication, and in which we can see that the first and second decades of  the 
twentieth century encompassed the highest number of  publications on the topic of  FDI 
and environmental regulation. 
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4.5.  Impact of  the journals 
 
The analysis of  the journals in which the papers are published allows us to assess 
their visibility (Padrós-Cuxart, et al., 2016). In fact, being published in a prestigious 
journal implies quality, therefore it is important to assess the journals in which most of  
the papers were published, as well as their h-index, according to the SCimago Journal & 
Country Rank (SJR), and the Web of  Knowledge Journal Impact Factor.  
The h-index of  a journal is a measure used to calculate its quality, using data from 
bibliographic databases, such as Web of  Science and Scopus. It represents the h number 
of  times a h number of  papers published in a given journal has been cited (Hodge & 
Lacasse, 2011). On the other hand, the Journal Impact Factor measures the frequency 
of  citations of  the average paper in a journal, in a given year (González-Pereira, 
Guerrero-Bote & Moya-Anegón, 2010) 
In table 5, we organised the top 20 most productive journals in the dataset, and 
registered the number of  publications, the SJR h-index and the Impact Factor (2017) of  
each of  them. The most productive journal is Ecological Economics, in which 15 
papers were published. It is also the journal, out of  the 20 in the table, with the highest 
SJR h-index – 161 –, and the fourth highest Journal Impact Factor in 2017. The second 
journal with the highest number of  papers published is Environmental and Resource 
Economics, with 14 papers, followed by Energy Policy with ten, and the Journal of  
Environmental Economics and Management with nine papers. When it comes to the 
remaining journals, two of  them published seven papers, three published six papers, one 
published five, six published four papers, and four published three14. 
As far as the SJR h-index is concerned, the second and third journals with the highest 
number were Energy Policy (159) and the Journal of  Cleaner Production (132), 
respectively, and the journal with the lowest number is Frontiers of  Economics and 
Globalization (9). When it comes to the Journal Impact Factor (2017), on the other 
hand, the top three journals with the highest classification were the Journal of  Cleaner 
                                                             
14 There were other three journals with three publications – the International Trade Journal, The 
Journal of Regulatory Economics, and Sustainability (Switzerland) – which we haven’t included in the 
table because we choose to highlight the top 20, and organized the journals alphabetically, which meant 
that the other three appeared first in our table. 
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Production (5.651), Energy Policy (4.039), and Energy Economics (3.910), and the 
journal with the lowest classification is Applied Economics (0.750). 
 
Table 5. Top 20 most productive journals 
Journal 
Nr. of 
Publications 
SJR (h-
index) 
Journal Impact 
Factor (2017) 
Ecological Economics 15 161 3.895 
Environmental and Resource Economics 14 77 1.961 
Energy Policy 10 159 4.039 
Journal of Environmental Economics and 
Management 9 101 2.635 
Energy Economics 7 109 3.910 
Journal of Cleaner Production 7 132 5.651 
Environmental Science and Pollution Research 6 74 2.800 
Frontiers of Economics and Globalization 6 9 - 
Review of International Economics 6 47 1.702 
Journal of Environment and Development 5 34 2.313 
Advanced Materials Research 4 - - 
Environment and Development Economics 4 52 1.264 
International Environmental Agreements: 
Politics, Law and Economics 4 29 - 
International Journal of Energy Economics and 
Policy 4 18 - 
Journal of Development Economics 4 115 2.205 
Natural Hazards 4 78 1.901 
Applied Economics 3 67 0.750 
China Economic Review 3 56 1.800 
Emerging Markets Finance and Trade 3 24 0.828 
International Tax and Public Finance 3 43 0.967 
Source: Own elaboration based on data from Scopus, Web of  Science and SCimago Journal & 
Country Rank, retrieved on 30th April 2019. 
 
It is interesting to note that four of  the publications in the top 20 most cited papers 
in our dataset were published in journals included in the top 20 most productive 
journals, which can indicate a correlation between the high number of  citations and the 
high impact factor of  the journals. The overlapping journals are: Ecological Economics, 
where He (2006) and Costantini & Crespi (2008) published their studies; Environmental 
and Resource Economics, where Xing & Kolstad (2002) published their work; the 
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Journal of  Development Economies, where the work of  Dean et al. (2009) was 
published; the Journal of  Environmental Economics and Management, which published 
the study of  List & Co (2000); and the Journal of Cleaner Production, where the work 
of Shen et al. (2017) was published. 
  
42 
 
5. Conclusion 
 
FDI and environmental regulation are two important topics, whose relationship can 
explain FDI patterns and MNEs location decisions, commonly fostered by the 
reduction of  trade and investment barriers. In addition, concerns with the environment 
also play an important role in this dynamic, being seen in the international seen as both 
a comparative advantage and disadvantage. Therefore, this study performs a literature 
review based on a bibliometric analysis of  the 353 papers obtained on Scopus and Web 
of  Science databases and that focus on this topic, in order to understand the main 
tendencies of  the literature, and comprehend the results of  the main empirical tests on 
the Pollution Haven Hypothesis (which states that countries with lax environmental 
regulations tend to attract FDI) and the Race to the Bottom effect (according to which 
countries may choose to lower their environmental standards in order to attract FDI). 
One of  the conclusions we drew from this analysis was that there was a gradual 
increase in the number of  papers published on the topic of  FDI and environmental 
regulations over the years, especially from the twentieth century, which coincided with 
the emergence of  concerns about environmental regulations on an international basis. 
We also concluded that China was the most studied country in our dataset, followed by 
the USA and Japan, although a great number of  studies also focused on other 
developing countries, samples of  countries, or did not focus in any specific country. 
When it comes to the most studied topics, the PHH was definitely more studied than 
the RTB; nonetheless, most of  the papers focused on the general topic of  FDI and 
environmental regulation, not studying any of  the theories mentioned above. In regards 
to the type of  papers, we found that the majority were empirical, and when analysing the 
results of  the tests, we concluded that a great number of  papers found evidence that 
supported both the PHH and the RTB. 
After analysing the influence and impact of  the publications, we concluded that the 
majority of  the papers were written by one, two, or three authors, and we highlighted 
the work of  three authors, who have greatly contributed to the development of  the 
literature about this topic — Elliott R.J.R, Cole M.A., and Fredriksson P.G, whose 
productivity we analysed, using the Web of  Science and the Scopus h-index. We then 
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gathered the 20 most cited papers, in both databases, and concluded that most of  them 
were quite recent, which was not expected, given the fact that the average number of  
citations was considerably high. In addition, we highlighted the paper with the greatest 
number of  citations — Dowell et al. (2000) —, who focused on the RTB, and was cited 
542 times in Socups and 448 times in Web of  Science. 
Finally, we analysed the impact of  the journals, by gathering the top 20 journals with 
the highest number of  papers, as well as their SJR h-index, and Journal Impact Factor in 
2017 and found that Ecological Economics was the most productive journal, and the 
one with the highest SJR h-index. In regards to the Journal Impact Factor, the Journal 
of  Cleaner Production had the highest score. We also concluded that some of  the 
papers in the top 20 most cited publications were published in some of  the journals in 
the top 20 most productive papers. 
All in all, we found that the literature has a tendency to focus more and more on this 
topic, and that environmental regulations do have an impact on FDI. Although 
developed countries still receive high levels of  FDI, we found that MNEs also tend to 
invest in countries with lax environmental regulations, which are often developing 
countries, which aligns with the PHH theory. 
In regards to the limitations and possible future improvements of  this work, we 
believe that it would be interesting to analyse other theories and perspectives of  the 
literature, when it comes to this topic, i.e., the Pollution Halo Hypothesis or the EKC. 
This would provide a broader perspective and a connection between the economic point 
of  view and the input of  the environmental sciences. In addition, a thorough analysis of  
the papers about the general topic of  FDI and Environmental Regulations would also 
be important to understand the different perspectives about it. 
  
44 
 
References 
 
Adeel-Farooq, R. M., Abu Bakar, N. A., & Raji, J. O. (2018). Green Field Investment 
and Environmental Performance: A Case of  Selected Nine Developing Countries of  
Asia. Environmental Progress & Sustainable Energy, 37(3), 1085-1092. 
doi:10.1002/ep.12740. 
Ali, O. M. M. (2007). Policy and institutional reforms for an effective eia system in 
Sudan. Journal of  Environmental Assessment Policy and Management, 9(1), 67-82. 
doi:10.1142 /S1464333207002664. 
Baek, J. (2016). A new look at the FDI-income-energy-environment nexus: Dynamic 
panel data analysis of  ASEAN. Energy Policy, 91, 22-27. doi:10.1016/j.enpol.2015.12.0 
45. 
Ben Youssef, A., Hammoudeh, S., & Omri, A. (2016). Simultaneity modeling analysis 
of  the environmental Kuznets curve hypothesis. Energy Economics, 60, 266-274. doi: 
10.1016/j.eneco.2016.10.005. 
Blonigen, B. A. (2005). A review of  the empirical literature on FDI determinants. 
Atlantic Economic Journal, 33(4), 383-403. doi:10.1007/s11293-005-2868-9. 
Braun, B. (2010). Global trade and the environment: Concepts, findings and 
problems. Geographische Rundschau, 62(4), 4-11. 
Bu, M., Liu, Z., Wagner, M., & Yu, X. (2013). Corporate social responsibility and the 
pollution haven hypothesis: Evidence from multinationals' investment decision in China. 
Asia-Pacific Journal of  Accounting and Economics, 20(1), 85-99. doi:10.1080/16081 
625.2013.759175. 
Buckley, P. J. (2014). Forty years of  internalisation theory and the multinational 
enterprise. Multinational Business Review, 22(3), 227-245. doi:10.1108/MBR-06-2014-
0022. 
Cheng, Z. H., Li, L. S., & Liu, J. (2018). The spatial correlation and interaction 
between environmental regulation and foreign direct investment. Journal of  Regulatory 
Economics, 54(2), 124-146. doi:10.1007/s11149-018-9366-x. 
45 
 
Coase, R. H. (1937). The nature of  the firm. Economica (New Series), Vol. 4 No. 61, 
pp. 386-405. 
Cole, M. A., & Elliott, R. J. R. (2005). FDI and the capital intensity of  "dirty" sectors: 
A missing piece of  the pollution haven puzzle. Review of  Development Economics, 
9(4), 530-548. doi:10.1111/j.1467-9361.2005.00292. 
Cole, M. A., Elliott, R. J. R., & Fredriksson, P. G. (2006). Endogenous pollution 
havens: Does FDI influence environmental regulations? Scandinavian Journal of  
Economics, 108(1), 157-178. doi:10.1111/j.1467-9442.2006.00439. 
Cole, M.A., Elliott, R.J.R., Okubo, T. (2010). Trade, environmental regulations and 
industrial mobility: An industry-level study of  Japan. Ecological Economics, 69 (10), pp. 
1995-2002 DOI: 10.1016/j.ecolecon.2010.05.015. 
Cole, M. A., Elliott, R. J. R., & Zhang, L. Y. (2017). Foreign Direct Investment and 
the Environment. In A. Gadgil & T. P. Tomich (Eds.), Annual Review of  Environment 
and Resources, Vol 42 (Vol. 42, pp. 465-487). 
Copeland, B. R., & Taylor, M. S. (2004). Trade, growth, and the environment. Journal 
of  Economic Literature, 42(1), 7-71. doi:10.1257/002205104773558047. 
Costantini, V., & Crespi, F. (2008). Environmental regulation and the export 
dynamics of  energy technologies. Ecological Economics, 66(2-3), 447-460. doi:10.101 
6/j.ecolecon.2007.10.008. 
Das, M., & Das, S. K. (2009). Distribution neutral abatement policy in a model of  
trade and environment. Environment and Development Economics, 14, 457-472. doi:10 
.1017/s1355770x09005191. 
Dean, J. M., Lovely, M. E., & Wang, H. (2009). Are foreign investors attracted to 
weak environmental regulations? Evaluating the evidence from China. Journal of  
Development Economics, 90(1), 1-13. doi: 10.1016/j.jdeveco.2008.11.007. 
Di Maria, C., Smulders, S.A. (2004). Trade pessimists vs technology optimists: 
Induced technical change and pollution havens. Advances in Economic Analysis and 
Policy, 4 (2), 27 p.  
46 
 
Dong, B., Gong, J., & Zhao, X. (2012). FDI and environmental regulation: Pollution 
haven or a race to the top? Journal of  Regulatory Economics, 41(2), 216-237. 
doi:10.1007/s11149-011-9162-3. 
Dowell, G., Hart, S., & Yeung, B. (2000). Do corporate global environmental 
standards create or destroy market value? Management Science, 46(8), 1059-1074. 
doi:10.12 87/mnsc.46.8.1059.12030. 
Dunning, J. H. (1958). American investment in british manufacturing industry. 
London: Allen & Unwind. 
Dunning, J. H. (1993) Multinational Enterprises and the Global Economy (Harlow: 
Addison-Wesley). 
Dunning, J. H. (2003). The eclectic (OLI) paradigm of  international production: Past, 
present and future International Business and the Eclectic Paradigm: Developing the 
OLI Framework (pp. 21-39). 
Dunning, J. H., & Lundan, S. M. (2008). Institutions and the OLI paradigm of  the 
multinational enterprise. Asia Pacific Journal of  Management, 25(4), 573-593. 
doi:10.1007/s10490-007-9074-z. 
Dunning, J. H., Pak, Y. S., & Beldona, S. (2007). Foreign ownership strategies of  UK 
and US international franchisors: An exploratory application of  Dunning's envelope 
paradigm. International Business Review, 16(5), 531-548. doi:10.1016/j.ibusrev.2007. 
01.005. 
Ellegaard, O., & Wallin, J. A. (2015). The bibliometric analysis of  scholarly 
production: How great is the impact? Scientometrics, 105(3), 1809-1831. doi:10.1007/s1 
1192-015-1645-z. 
Elliott, R. J. R., & Zhou, Y. (2013). Environmental Regulation Induced Foreign 
Direct Investment. Environmental & Resource Economics, 55(1), 141-158. doi:10.1007 
/s10640-012-9620-0. 
Environment Protection Act (2001). Sudan, Ministry of  Justice. 
47 
 
Erdogan, A. M. (2014). Foreign direct investment and environmental regulations: a 
survey. Journal of  Economic Surveys, 28(5), 943-955. doi:10.1111/joes.12047. 
FakhrEldin, H., & Elsawy, Y. (2018). Examining the relationship between 
environmental regulations and foreign direct investment level: Evidence from China. 
International Journal of  Business and Globalisation, 20(4), 519-536. doi:10.1504/IJB 
G.2018.093593. 
Fredriksson, P. G. (1999). Trade, global policy, and the environment - New evidence 
and issues. In P. G. Fredriksson (Ed.), Trade, Global Policy, and the Environment (pp. 1-
12). 
Fredriksson, P. G., List, J. A., & Millimet, D. L. (2003). Bureaucratic corruption, 
environmental policy and inbound US FDI: Theory and evidence. Journal of  Public 
Economics, 87(7-8), 1407-1430. doi:10.1016/S0047-2727(02)00016-6. 
Gamso, J. (2017). Trade Partnerships and Environmental Performance in Developing 
Countries. Journal of  Environment & Development, 26(4), 375-399. doi:10.1177/10704 
96517729727. 
Gill, A. R., Viswanathan, K. K., & Hassan, S. (2018). The Environmental Kuznets 
Curve (EKC) and the environmental problem of  the day. Renewable & Sustainable 
Energy Reviews, 81, 1636-1642. doi:10.1016/j.rser.2017.05.247. 
Glänzel, W. (2003). Bibliometrics as a Research Field: A course on theory and 
application of  bibliometric indicators. 
González-Pereira, B., Guerrero-Bote, V. P., & Moya-Anegón, F. (2010). A new 
approach to the metric of  journals scientific prestige: The SJR indicator. Journal of  
Informetrics, 4(3), 379-391. doi:10.1016/j.joi.2010.03.002. 
Gray, K. R. (2002). Foreign direct investment and environmental impacts - Is the 
debate over? Review of  European Community and International Environmental Law, 
11(3), 306-313. doi:10.1111/1467-9388.00329. 
Grether, J.-M., Mathys, N.A., de Melo, J. (2012). Unravelling the worldwide pollution 
haven effect. Journal of  International Trade and Economic Development, 21 (1), pp. 
131-162 DOI: 10.1080/09638190903552040. 
48 
 
Gross, P.L.K., Gross, E.M. (1927). College libraries and chemical education. Science, 
66 (1713), 385-389. DOI: 10.1126/science.66.1713.385. 
He, J. (2006). Pollution haven hypothesis and environmental impacts of  foreign 
direct investment: The case of  industrial emission of  sulfur dioxide (SO <inf>2</inf> 
) in Chinese provinces. Ecological Economics, 60(1), 228-245. doi:10.1016/j.ecolecon. 
2005.1 2.008. 
Hille, E. (2018). Pollution havens: international empirical evidence using a shadow 
price measure of  climate policy stringency. Empirical Economics, 54(3), 1137-1171. 
doi:10.1007/s 00181-017-1244-3. 
Hodge, D. R., & Lacasse, J. R. (2011). Ranking disciplinary journals with the Google 
Scholar h-index: A new tool for constructing cases for tenure, promotion, and other 
professional decisions. Journal of  Social Work Education, 47(3), 579-596. doi:10.5175/J 
SWE.2011.201000024. 
Hymer, S. (1976). International operations of  national firms: a study of  foreing direct 
investment. Boston, M.A.: MIT Press. 
Ietto-Gillies, G. (2007). Theories of  international production: A critical perspective. 
Critical perspectives on international business, 3(3), 196-210. doi:10.1108/1742204071 
0774987. 
Javorcik, B. S., & Wei, S. J. (2004). Pollution havens and foreign direct investment: 
Dirty secret or popular myth? Contributions to Economic Analysis and Policy, 3(2). 
Johanson, J., & Vahlne, J. E. (2009). The Uppsala internationalization process model 
revisited: From liability of  foreignness to liability of  outsidership. Journal of  
International Business Studies, 40(9), 1411-1431. doi:10.1057/jibs.2009.24. 
Jorgenson, A. K. (2009). Foreign Direct Investment and the Environment, the 
Mitigating Influence of  Institutional and Civil Society Factors, and Relationships 
Between Industrial Pollution and Human Health A Panel Study of  Less-Developed 
Countries. Organization & Environment, 22(2), 135-157. doi:10.1177/10860266093381 
63. 
49 
 
Kellenberg, D. K. (2009). An empirical investigation of  the pollution haven effect 
with strategic environment and trade policy. Journal of  International Economics, 78(2), 
242-255. doi:10.1016/j.jinteco.2009.04.004. 
Kettunen, E. (2014). China's policy environment toward foreign companies: 
Implications to high-tech sectors. AI and Society, 29(3), 403-413. doi:10.1007/s00146-
013-0466-y. 
Kim, Y. H., & Yang, E. M. (2015). Environmental Protection versus incentives for 
FDI inflows: Abatement Technologies Matter. International Journal of  Economic 
Sciences, 4(1), 25-44. doi:10.20472/es.2015.4.1.002. 
Kirkpatrick, C., Shimamoto, K. (2008). The effect of  environmental regulation on 
the locational choice of  Japanese foreign direct investment. Applied Economics, 40 (11), 
pp. 1399-1409 DOI: 10.1080/00036840600794330. 
Kok, R., & Ersoy, B. A. (2009). Analyses of  FDI determinants in developing 
countries. International Journal of  Social Economics, 36(1-2), 105-123. doi:10.1108/ 
03068290910921226. 
Letchumanan, R., & Kodama, F. (2000). Reconciling the conflict between the 
'pollution-haven' hypothesis and an emerging trajectory of  international technology 
transfer. Research Policy, 29(1), 59-79. doi:10.1016/s0048-7333(99)00033-5. 
Li, W. H., Li, C., Huang, W. C., & Dong, C. J. (2017). Effect of  environmental 
regulation on the manufacturing FDI in China: spatial econometric studies. Bulgarian 
Chemical Communications, 49, 26-31. 
Lin, L. G., & Sun, W. (2016). Location choice of  FDI firms and environmental 
regulation reforms in China. Journal of  Regulatory Economics, 50(2), 207-232. 
doi:10.10 07/s11149-016-9303-9. 
List, J. A., & Co, C. Y. (2000). The effects of  environmental regulations on foreign 
direct investment. Journal of  Environmental Economics and Management, 40(1), 1-20. 
doi:10.1006/jeem.1999.1095. 
Luxmore, S. R., Hull, C. E., & Tang, Z. (2018). Institutional Determinants of  
Environmental Corporate Social Responsibility: Are Multinational Entities Taking 
50 
 
Advantage of  Weak Environmental Enforcement in Lower-Income Nations? Business 
and Society Review, 123(1), 151-179. doi:10.1111/basr.12138. 
MacDermott, R. (2006). Trade Agreements and the Environment: An Industry Level 
Study for NAFTA. Global Economy Journal, 6(3), doi:10.2202/1524-5861.1128. 
Madsen, P. M. (2009). Does corporate investment drive a "race to the bottom" in 
environmental protection? A reexamination of  the effect of  environmental regulation 
on investment. Academy of  Management Journal, 52(6), 1297-1318. doi:10.5465/amj 
.2009.470 85173. 
Manderson, E., & Kneller, R. (2012). Environmental Regulations, Outward FDI and 
Heterogeneous Firms: Are Countries Used as Pollution Havens? Environmental & 
Resource Economics, 51(3), 317-352. doi:10.1007/s10640-011-9500-z. 
Mathews, J. A. (2015). Trade policy, climate change and the greening of  business. 
Australian Journal of  International Affairs, 69(5), 610-624. doi:10.1080/10357718.2 
015.1048782. 
Millimet, D. L., & Roy, J. (2016). Empirical Tests of  the Pollution Haven Hypothesis 
When Environmental Regulation is Endogenous. Journal of  Applied Econometrics, 
31(4), 652-677. doi:10.1002/jae.2451. 
Mulatu, A. (2017). The Structure of  UK Outbound FDI and Environmental 
Regulation. Environmental & Resource Economics, 68(1), 65-96. doi:10.1007/s10640-
017-0145-4. 
Naughton, H. T. (2014). To shut down or to shift: Multinationals and environmental 
regulation. Ecological Economics, 102, 113-117. doi: 10.1016/j.ecolecon.2014.03.013. 
Padrós-Cuxart, R., Riera-Quintero, C., & March-Mir, F. (2016). Bibliometrics: A 
publication analysis tool. 
Pato, M. L., & Teixeira, A. A. (2016). Twenty Years of  Rural Entrepreneurship: A 
Bibliometric Survey. Sociologia Ruralis, 56(1), 3-28. doi:10.1111/soru.12058. 
Pearson. C. S. (1987). Multinational Corporations, Environmental, and the Third 
World: Business Matters. Durham, NC: Duke University Press. 
51 
 
Poelhekke, S., & van der Ploeg, F. (2015). Green Havens and Pollution Havens. 
World Economy, 38(7), 1159-1178. doi:10.1111/twec.12219. 
Porter, G. (1999). Trade competition and pollution standards: 'Race to the bottom' or 
'Stuck at the bottom'? Journal of  Environment and Development, 8(2), 133-151. 
doi:10.1177/107049659900800203. 
Prakash, A., & Potoski, M. (2007). Investing up: FDI and the cross-country diffusion 
of  ISO 14001 management systems. International Studies Quarterly, 51(3), 723-744. 
doi:10.1111/j.1468-2478.2007.00471. 
Rezza, A. A. (2015). A meta-analysis of  FDI and environmental regulations. 
Environment and Development Economics, 20(2), 185-208. doi:10.1017/s1355770x14 
000114. 
Saikawa, E., & Urpelainen, J. (2014). Environmental standards as a strategy of  
international technology transfer. Environmental Science & Policy, 38, 192-206. doi:10. 
1016/j.envsci.2013.11.010. 
Shen, J., Wei, Y. D., & Yang, Z. (2017). The impact of  environmental regulations on 
the location of  pollution-intensive industries in China. Journal of  Cleaner Production, 
148, 785-794. doi: 10.1016/j.jclepro.2017.02.050. 
Silva, E. G., & Teixeira, A. A. C. (2008). Surveying structural change: Seminal 
contributions and a bibliometric account. Structural Change and Economic Dynamics, 
19(4), 273-300. doi:10.1016/j.strueco.2008.02.001. 
Simeunčević, S. (2011). Foreign direct investment impact on environment in Serbia in 
the period 2000-2008. Spatium(24), 63-70. doi:10.2298/SPAT1124063S. 
Solarin, S. A., & Al-Mulali, U. (2018). Influence of  foreign direct investment on 
indicators of  environmental degradation. Environmental Science and Pollution 
Research, 25(25), 24845-24859. doi:10.1007/s11356-018-2562-5. 
Sun, C. W., Zhang, F., & Xu, M. L. (2017). Investigation of  pollution haven 
hypothesis for China: An ARDL approach with breakpoint unit root tests. Journal of  
Cleaner Production, 161, 153-164. doi: 10.1016/j.jclepro.2017.05.119. 
52 
 
Taylor, J. (1999). Japan's global environmentalism: Rhetoric and reality. Political 
Geography, 18 (5), pp. 535-562 doi: 10.1016/S0962-6298(98)00112-7. 
Teixeira, A. A. C. (2014). Evolution, roots and influence of  the literature on National 
Systems of  Innovation: a bibliometric account. Cambridge Journal of  Economics, 38(1), 
181-214. doi:10.1093/cje/bet022. 
Thelwall, M. (2008). Bibliometrics to webometrics. Journal of  Information Science, 
34(4), 605-621. doi: 10.1177/0165551507087238. 
Wagner, U. J., & Timmins, C. D. (2009). Agglomeration Effects in Foreign Direct 
Investment and the Pollution Haven Hypothesis. Environmental & Resource 
Economics, 43(2), 231-256. doi: 10.1007/s10640-008-9236-6. 
Wang, Q. A., & Gao, J. (2010). The Empirical Test on The Hypothesis of  "Pollution 
Heaven" in Different Regions of  China. 
Wang, J., Wei, W., Deng, H. H., & Yu, Y. H. (2017). Will Fiscal Decentralization 
Influence FDI Inflows? A Spatial Study of  Chinese Cities. Emerging Markets Finance 
and Trade, 53(9), 1988-2000. doi: 10.1080/1540496x.2016.1266249. 
Weingart, P. (2005). Impact of  bibliometrics upon the science system: Inadvertent 
consequences? Scientometrics, 62(1), 117-131. doi: 10.1007/s11192-005-0007-7. 
Xiao, Z. (2015). An empirical test of  the pollution haven hypothesis for China: intra-
host country analysis. Nankai Business Review International, 6(2), 177-198. doi:10.1108 
/NBRI-06-2014-0029. 
Xing, Y., & Kolstad, C. D. (2002). Do lax environmental regulations attract foreign 
investment? Environmental and Resource Economics, 21(1), 1-22. doi:10.1023/A:101 
4537013353. 
Xu, J., Zhou, M., & Li, H. L. (2016). ARDL-based research on the nexus among FDI, 
environmental regulation, and energy consumption in Shanghai (China). Natural 
Hazards, 84(1), 551-564. doi: 10.1007/s11069-016-2441-7. 
Xu, L., Mathiyazhagan, K., Govindan, K., Noorul Haq, A., Ramachandran, N. V., & 
Ashokkumar, A. (2013). Multiple comparative studies of  Green Supply Chain 
53 
 
Management: Pressures analysis. Resources, Conservation and Recycling, 78, 26-35. doi: 
10.1016/j.resconrec.2013.05.005. 
Yabuta, M., & Nakamura, K. (2003). Empirical Analysis of  Environmental Kuznets 
Curve Hypothesis in Asian Countries. Studies in Regional Science, 34(1), 361-375. doi: 
10.2457/srs.34.361. 
You, H. B. (2013). Inward FDI's Impact on the Environment and the Counter-
measures in Jiangsu. 
Zaman, K., Moemen, M. A. E., & Islam, T. (2017). Dynamic linkages between 
tourism transportation expenditures, carbon dioxide emission, energy consumption and 
growth factors: evidence from the transition economies. Current Issues in Tourism, 
20(16), 1720-1735. doi: 10.1080/13683500.2015.1135107. 
Zeng, K., & Eastin, J. (2007). International economic integration and environmental 
protection: The case of  China. International Studies Quarterly, 51(4), 971-995. doi: 
10.1111/j.1468-2478.2007.00485. 
Zhu, Q. H., Sarkis, J., Lai, K. H., & Geng, Y. (2008). The Role of  Organizational Size 
in the Adoption of  Green Supply Chain Management Practices in China. Corporate 
Social Responsibility and Environmental Management, 15(6), 322-337. doi: 10.1002 
/csr.173 
Zugravu-Soilita, N. (2017). How does Foreign Direct Investment Affect Pollution? 
Toward a Better Understanding of  the Direct and Conditional Effects. Environmental 
& Resource Economics, 66(2), 293-338. doi: 10.1007/s10640-015-9950-9. 
 
  
54 
 
List of  Webpages 
 
COUNCIL ON FOREIGN AFAIRS (2019), China’s Massive Belt and Road Initiative. 
Retrieved from https://www.cfr.org/backgrounder/chinas-massive-belt-and-road-initia 
tive, accessed in 25-04-2019. 
UN (2017), Security Council Holds First-Ever Debate on Impact of  Climate Change on Peace, 
Security, Hearing Over 50 Speakers. Retrieved from https://www.un.org/press/en 
/2007/sc9000.doc.htm, accessed in 20-03-2019. 
UNFCC (2019), What is the Kyoto Protocol? Retrieved from https://unfccc.int/ 
process-and-meetings/the-kyoto-protocol/what-is-the-kyoto-protocol/what-is-the-kyot 
o-protocol, accessed in 20-03-2019. 
WORLD TRADE ORGANIZATION (2014), Environmental Goods Agreement (EGA). 
Retrieved from https://www.wto.org/english/tratop_e/envir_e/ega_e.htm, accessed in 
26-04-2019). 
